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mSTPfK"- of the pTcrmqiRE 

An aqueous hair treatment composition is provided that 
includes a water-soluble polymer having a solution viscosity 
at 10% in water cf less tr.an about 20.000 cps at 25°C. and a 
latex of water- i:.soluble polymeric particles dispersed in 
water, the average particle size being no higher than about 
2 microns, the latex particles being formed from respective 
monomers in the presence of the water-soluble polymer. 
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-vj invention relates to hairspray compositions especially 
formulated for use in low organic volatile systems. 

soiaror* Art 

«a< -spray compositions must =eet a number of function. 
Requirements. These include good holding ability and curl 
Mention without giving a harsh, brittle feeling tc the 
ha ir Even under humid conditions there must be good hold 
and curl retention. Another requirement is that the 
hairspray be capable of being reeved upon washing the ha i. 
at the time of shampooing. Additionally, the conditions 
aast include the properties of low stickiness and a lack of 
powdering or flaking. 

various resins have been employed in hairspray compositions 
to achieve the aforementioned desirable properties. 
Illustrative of such resins are the copolymers of 
vinylpyrrolidone with vi:,yl acetate, available commercially 
under such trademarks as Luviskol VA 73 by the BASF 
corporation and homopolymers of vinylpyrrolidone 
commercialized under the trademark PVP K-30 by ISP 
Corpo^en. Typical of this art are disclosures in U.S. 
3 80 0 ;033 (Flawn et al) and U.S. 4.173.027 (Madrange nee 
Dermain et al) . A higher molecular weight homopolyr^r of 
vinylpyrrolidone. PVP K-90 Resin traderark of ISP 
Corporation, is disclosed in U.S. 4.874.<04 (Sramek,. The 
aforementioned r^lymeric resins are of the .-.anionic variety. 
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Amphoteric resins have also been extensively employed. 
These polymers contain cat ionic radicals derived from 
monomers such as t-butyl aminoethyl methacrylate as well as 
carboxyl radicals derived from monomers such as acrylic acid 
or r.iethacrylic acid. Representative of this group is a 
product manufactured by the National Starch and Chemical 
Corporation under the trademark An^phomer identified on 
product labels by the CTFA name of 

Octylacrylamide/Acrylates/Butylaminoethyl Methacrylate 
Copolymers. Use of Amphomer alone or in conjunction with 
other resins for hairsprays has been reported in U.S. 
3,927,199 (Micchelli et al). U.S. 4.402,577 
(Grollier et al), U.S. 4. 85V, 455 (Nowak. Jr. et al), U.S. 
4,871,529 (Sramek), U.S. 4,983.383 (Maksisioski et al), U.S. 
4,983,418 (Murphy et al), U.S. 5,021,233 (Martino et al), 
GB 2 098 624 (Madrange) and Canadian Patent 1 222 461 
(Varco) . 

Anionic oolymeric resins have also been utilized in this 
art. For instance, U.S. 4,300.580 (O'Neill et al) discloses 
linear polyesters prepared from isophthalic acid, the sodiua 
salt of 5-sulfoisc?hthalic acid and diethylene glycol. 
Eastman AQ 

Folymer*: for water-dispersed hairsprays are based on this 
technology. Other polyester and sulfo substituted polymer 
systems ar-> described in U.S. 4,525.524 {Tung et al) . 

F'V'ironmental cencerns and legislation addressing such 
concerns have required product reformulations to ceet these 
challenges. Organic solvent-based sprays must, at least in 
part, now be substituted by water systems. Concentrations 
of organic propellants present in these vater systems mist 
also be adjusted to relatively law levels, with these 
constraints, certain problems have arisen. Water-dispersed 
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systems are slow to dry. Not only do they result in wetness 
on the hair but there is also an undesirable coolness 
sensation that imparts a chill. Quite significantly there 
is also difficulty in developing the style. Resins 
formulated in a water-dispersed systea can have we?.k holding 
power. 

Some systems such as the Eastman AQ Resins have gocd setting 
or holding but removability from hair is quite poor because 
these resins are not water soluble. 

Furthermore, there is the problem of providing a uniform 
spray particle size with water-dispersed resins. A still 
further problem is that of improving ilossiness to 
counteract resins that usually tend to dull hair. 



Recently there has been disclosed in a US Patent 5.068. D99 
(Srame>) an aerosol hairspray package claiming reduced 
volatile organic compound emission during the useful life 
of the package. The spray composition contains a 
combination of at least two polymers differing in weight 
average molecular weight by at least 1.5. This blend of 
polymers combines with a low delivery rate discharge 
mechanism to provide an atomized composition with mean 
particle size of at least 60 average microns. A significart 
drawback of this technology is the necessity for very 
substantial amounts of volatile alcohol; water is present at 
levels no higher than 10% by weight. Instead of eliminating 
volatiles from the formula, the patent merely controls the 
spray emission thereof. However, at some point in the life 
cycle zi the package, volatiles will be emitted into the 
atmosphere. A further problem with this system is the 
relatively low rate of spray. It would be desiratle to 
utilize systems with much higher spray rates. 
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Accordingly, it is an object of the present invention to 
provide i hairspray suitable for water- based systems having 
improved holding and styling characteristics. 

Another object of the present invention is to provide a 
hairspray composition based on a water-based system that 
dries fairly quickly and does not inpart an undue wecness or 
cool feei to hair or scalp. 

A further object of the present invention is to provide a 
hairspray composition for water-based systems that improves 
glossiness of the hair. 

A still further object of the present invention is to 
provide a hairspray composition for water-based systems that 
can be sprayed as relatively uniform particles. 

These ar.d other objects of the present invention will become 
mere evident from the following summary and detailed 
description . 
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An aqueous hairspray composition is provided including: 

(i) a water-soluble polymer having a solution viscosity at 
10% in water of less than about 20,000 cps at 25°C, the 
polymer being present in an amount frca about 1 to about 30% 
by weighc ; and 

(ii) a latex of water-insoluble polymeric particles dispersed 
in water, the average particle size being no higher than 
about 3 microns, the particles being present in an amount 
from about 1 zz about 30% by weight and wherein the water- 
insoluble polymeric particles are £or=ed from respective 
monomers m the presence of the water-soluble polymer. 

In a further aspect of the invention, a method for setting ■ 
hair is also provided wherein the water-soluble polymer and 
che latex of water- insoluble polymeric particles are applied 
to the hair, preferably through spray application. 

Compositions cf this invention are best prepared by forming 
the latex polymeric particles from actrcpriate monomers in 
the presence cf the water-soluble polymer in an aqueous 
medium. 

Kairspray compositions of this invention are dispersed in 
water which may contain from C-50% of a propeilant such as 
dimethyl ether. 
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DFTATT.FD DESCRIPTION 

It has been discovered chat many cf the objects of the 
present invention can be achieved through a hair treatment 
composition that includes a water-soluble polyner having -a 
solution viscosity of less than about 20.000 cps at 25 C C 
when 10% of polymer is placed in water, and a latex of 
water-insoluble polymeric particles. The latex and 
water-soluble polymer interact with one another to provide 
an overall superior hairsetting composition. 

According to the invention a wide variety ot water-soluble 
polymers are suitable for use in the composition. These 
polymers should have a viscosity cf less than about 20,000 
cps at 25°C when 10% is placed in water, more preferably a 
viscosity of less than about 10,OC0 cps. The amount of the 
polymer may range from about 1 to 30%, preferably from about 
1.5 to 10% by weight of :he nairsrray composition. 

The water-soluble polymer may be selected froa nonionic, 
anionic, cat ionic or amphoteric type hair fixative polymers. 
However, in systems where the latex particles are anicnic, 
the water-soluble polymer should r.ot be cationic so as to 
avoid clumping. 

Examples of anionic hair fixative polymers are the 
copolymers of vinyl acetate and crotonic acid, terpolymers 
of vinyl acetate, crotonic acid and a vinyl ester of an 
alpha-branched saturated aliphatic monocarboxylic acid such 
as vinyl neodecanoate; copolymers of methyl vinyl ether and 
mal3ic anhydride (molar ratio about 1-1) wherein such 
copolymers are 50% esterified with a saturated alcohol 
containing from 1 to 4 carbon atcr.s such as ethanol or 
butanol; and acrylic copolymers, terpolymers. etc., 
containing acrylic acid or metharrylic acid as the anionic 
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radical-containing moiety and esters of acrylic or 
methacrylic acid with one or more saturated alcohols having 
from 1 to 22 carbon atoms such as methyl methacrylate, ethyl 
acrylate, ethyl methi crylate, n-butyl acrylate. t-butyl 
acrylate, n-butyl acrylate, t-butyl methacrylate, n-butyl 
methacrylate, n-hexyl acrylate, n-octyl acrylate, lauryl 
methacrylate and behenyl acrylate, glycols having from 1 to 
6 carbon atoms such as hydroxypropyl methacrylate and 
hydroxyethyl acrylate. styrene, vinyl caprolactam, vinyl 
acetate, acrylamide, alkyl acrylamides and methacrylamides 
having 1 to 8 carbon atoms in the alkyl group such as 
methacry lamide, t-butyl acrylamide and n-octyl acrylamide, 
and other compatible unsaturated monomers, tee specific 
example is the emulsion polymerized terpolymer of 
methacrylic acid, n-butyl acrylate and ethyl acrylate 
(e.g., in a weight percent ratio of 31:42:27, respectively). 
Another specific example is Ultrahold* 8 (CTFA-Cosmetic, 
Toiletries and Fragrance Association-designation of 
Acrylate/Acrylamide Copolymer) . 

Amphoteric polymers which can contain cationic groups 
derived from monomers such as t-butyl aminoetb/1 
methacrylate as well as carboxyl groups derived from 
monomers such as acrylic acid or methacrylic acid can also 
be used in the present invention. One specific example of 
an amphoteric hair fixative polymer is Amphomer* sold by the 
National Starch and Chemical Corporation. 

Examples of nonionic hair fixative polymers are homopolymers 
of N-vinylpyrrolidone and copolymers of N-vinylpyrrolidone 
with compatible nonionic monomers such as vinyl acetate and 
terpolymers of ethyl acrylate, butyl methacrylate and methyl 
methacrylate. Nonionic polymers containing 
N-vinylpyrrolidone in various weight average molecular 
weights are available commercially from ISP Ccrporation such 
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as homcpolymers cf N-vinylpyrrolidone having an average 
molecular weight of about 630,000 sold by ISP (formerly GAF 
Corporation) under the tradename PVP K-90 and those having 
an average molecular weight of about 1.000,000 sold under 
the trademark of PVP K-120. 

Examples of cationic hair fixative polymers are copolymers 
of amino- functional i^rylate monomers such as lower 
alkylaminoalkyl acrylate or methacrylate monomers such as 
dimethylaminc^thyi methacrylate with compatible monomers 
such N-vinylpyrrolidone. vinyl caprolactam, or alkyl 
methacrylates such as methyl methacrylate and ethyl 
methacrylate and alkyl acrylates such as ethyl acrylate and 
n-butyl acrylate. Caticnic hair fixative polymers 
containing N-vinylpyrrolidone are commercially available 
from ISP Corporation such as those sold under the trademarks 
cf Copolymer =45 and Copolymer 937 (copolymers of 
N-vinylpyrrolidone and t-butylaminoethyl methacrylate of 
average molecular weight about 1, C00, 000) and Gafquat" 755 
and 7 55N (quaternary ammonium polymers formed by the 
reaction of dimethyl sulfate and a copolymer of 
N-vinylpyrrolidone and dimethylaminoethyl methacrylate of 
average molecular weight about 1.000,000). 

According to the presenc invention there is also required a 
latex of water-insoluble polymeric particles dispersed in 
water. Amounts of the particles range from about 1 to about 
30%, preferably from about 1.5 to about 10% by weight of the 
hairspray composition. The average particle size should be 
no higher than 3 microns, preferably no higher than 1 
micron, optir*:lly less than 1 micron. \ preferred average 
diameter size ranges from 0.005 to 1 -micron. 

A wide variety of homopolymers and copolymers are suitable 
in forming the latex particles. Vinyl polymerization 
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derived polymers are preferred rather than condensation 
polymers (e.g. Eastman AQ type). Monomers which comprise 
the polymers may be selected from any emulsion polymerizable 
monomer that contains ethylenically unsaturated groups such 
as a-methylstyrene, divinylbenzene. styrene, acrylicacid 
and C,-C :: esters, methacrylic acid and Cj-C :o esters, vir.yl 
acetate, crotonic acid and C : -C ; - esters, vinyl neodecaraats, 
acrylamide, metiiarrylamide, maleic acid and C : -C :o esters, 
and combinations of these. Preferred latices are those of 
styrene/b'jtyl acrylate. methyl methacrylate/butyl acryiate. 
vinyl acetate/butyl acrylate and vinyl acetate/methyl 
-ethacrylate. 

The latex particles are formed by emulsion polymerizing 
rronoT.ers constituting the latex in the presence of the 
water-soluble polymer held in aqueous media. For purposes 
cf this invention, the term "resin" will mean the 
aforementioned preferred aspect of the combined latex 
particles and water-soluble polymer in whose presence -.he 
latex was prepared. 

Solids content of the latex may range anywhere from ai/>ut 5 
to 60%, preferably 20 to 50%. The ratio of water -soluble 
polymer to latex particles may range anywhere from abcit 
10:1 to aoout 1:10 preferably from about 7:3 to about i:7, 
optimally from about 2:1 to 1:2 by weight. 

The term "water-soluble" refers to any material that has 
solubility of at least 5 gram per 100 grams of water, i.e. 
5%, preferably a solubility of at least 10% by weight. 
Conversely, the term "water-insoluble - refers to substances 
that are insoluble at a level of less than 0.1 -gram per 100 
grams of water, i.e. less than 0.1% by weight.- 
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Compos ic ions of the present invention --ill also include 
water as a solvent carrier for the polymers and other compo- 
nents. Water will be present in amounts ranging from about 
20% to about 95%. preferably from about 40% to about 95% by 
weight. Optimally, water will be the major if not exclus- 
ive solvent, i.e. liquid carrier, for the hair treatment 
compositions of this invention. Volatile organic solvents 
such as methanol, ethanol or isopropanol are preferably 



absent 



With certain of the resins it ray be necessary to neutralize 
some acidic grcups to promote solubilicy/dispersibility. 
Examples of suitable neutralizing agents include 
2-amino-2-methyl-l, 3-propanediol (AMPD) ; 
15 2-amino-2-ethyl-l, 3-propanediol (AEPDJ ; 

2-amino-2-methyl-l-prcpanol irxP) ; 2-amino-l-tutanol (AB) ; 
monoethanolamir.e (MEA); diethar.ol amine ( DEA ) ,- 
triethanolamine (TEA); rr.onoiscpropanolamine (HIPA) ; 
diisopropanol -amine (DIPA); triisopropanolamine (TIPAJ; and 
dimethyl staaramine (CMS). Amounts of the neutralizing 
agents will range from about C.001 to about ID* by weight. 

The present hair treatment compositions may be formulated as 
sprays in aerosol or nonaerosc: forms. If an aerosol 
hair-pray is desired, a propellant must be included in 
the composition. This agent is responsible for expelling 
the other materials from the container and forcing the 
hairsp: iy character. 



The propellant gas can be any liouefiable gas conventional W 
used for aerosol containers. Preferably the density of the' 
propellant or aixture thereof is less than the hairspray; 
concentrate so that pure propellant is not emitted from the 
container. Examples of suitable propellants include 
dimethyl ether, propane, n-butane and isobuta.-.e. used singly 
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or admixed. Dimethyl ether is preferred because of its 
water-solubility up to 35% by weight. 

The amount of the prcpellant gases is governed by normal 
factors well known in the aerosol arr. For hairsprays the 
level of propellant is generally frcm about 3 to about 50%. 
preferably from about 5 to about 45%, optimally about 30% of 
the total composition. 

Small quantities of surfactant ranging anywhere frcia 0.1 to 
about 10%. preferably frcm about 0.1 to about 1%, optimally 
about 0.2% by weight may be present in the compositions of 
the invention. The surfactant may be an anionic, nonionic 
or caticnic emulsifier. Particularly preferred are nonionic 
emulsifiers which are formed from alr.oxylation of 
hydrophobes such as fatty alcohols, fatty acids and phenols. 
Illustrative of such material is Triton X-100, and isooctyl 
phenyl polyethoxyethanol . 

Resins when deposited upon hair quite often impart dullness. 
Counteraction of the dullness effect may be achieved by 
incorporating low levels of C :? -C :3 fatty alcohol esters. 
Particularly preferred is cetearyl cctanoate. Amounts of 
these luster imparting agents will range Zrom about 0.001 to 
about 1%, preferably from about 0.01 to about 0.5%. 
optimally from about 0.02 to about 1.1% by weight. 

Compositions of this invention may contain any other 
ingredient, normally used m hairsprays. These other 
ingredients may include antifoam agents, proteins, antioxi- 
dants, fragrances, antimicrobials and sunscreens. Each of 
these ingredients will be present in an amount effective to 
accomplish its purpose. 



0 
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Hairspray forr.ulat lens zi tr.e present: invent : zr. ray. 
desired, be packaged in a purp spray container :ceratec 
without any propellant. Otherwise, the tortposit :tr. rr-ay ce 
charged inco a suitable pr-ssur isabie container vnic.n : = 
se 

tional techniques. 



;ealed *nd then charged with prcpeilant according 



7h.e following examples will rore fully illustrate the 
errodiments of this invention. All parts, percer.tages ar.: 
proportions referred to herein ar.d the appended o lairs in 
by weight unless otherwise indicated. 
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pYAMPt" 1-? 

Dr ^, a -^ o ' p^ir.s on sm™»'fiM-ViTYlate 

Examples 1 to 3 with the latex resin composition as shown in 
Table J were prepared as follows: 120 grams (360 grams for 
Example 3! of deionized water, all the Amphcmer L771 and AMP 
(aminccetfcylpropanol) as shown in Table I were added to a 
4 -neck round bottom glass reactor equipped with temperature 
controller, nitrogen inlet and outlet, mechanical stirrer 
and cor.der.ser. The reactor was purged with nitrogen gas. 
heated and retained at 80°C to dissolve all the Amphomer 
LV71. Three ;rans of monomer mixture were thargei to the 
reactor ar.d then 10 grams of 1% potassium p-rsulfate sol- 
ution were added to start the polymerization. Five minutes 
after adding the persulfate solution, the remaining monomer 
mixture was fed to the reactor over a 15 mir.ute period. 
Thereupon the reaction was maintained at 8CC for another 50 
nin^tes. The er.ulsior. was cooled to room temperature and 

filtered through a 25 micrometer filter. Farticle size. pH. 

emulsion visosity and film f oration properties were 

measured and recorded in Table I. 
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EXAMPLE 1 


EXAMPLE 2 


EXAMPLE 3 


Amphomer LV71 


10 g 


10 g 


30 g 


AM? 


1.2 g 


1.2 g 


3.6 g 


Latex Monomer 
Mixture 

Styrene 

3utylacrylate 


10 g 


4 g 
6 g 


12 g 
18 g 



Particle Size 


134 nm 


H 

81 nm 


1 

85 nm 


PH 


6.5 


6.6 


6.8 


Viscosity* (30 
rpm. 

11% solid. »1 
spindle) 


6 cps 


6 cps 


7.5 cps 


Film Formation at 
room temperature 


NO 


Yes 


Yes 



•The viscosity of Amphomer LV71 at 11% solid is 12 cps (with 
LVT »1 spindle at 30 rpm, 30 sec. reading). 



Film 'hardness or format icn". a measure of hair hold capa- 
bility, was evaluated by evenly applying 2-4 grams of con- 
centrate onto an J" x "8" glass plate. Samples were allowed 
to dry overnight to achieve a thick, dry filn. Observations 
of gelling of the film were recorded. Using a sharp-pointed 
tool, the film was lightly "scratched" 

upon the glass plate'. Observations were then recorded with 
regard to hardness and brittleness. 
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EXAMPLES 4-< 

Eva l uation Qf Lfltex Resins BasPrt n n . S tvrenp/^itvl arrv'?rp 
LaL£* in Zero VOC Hair Snrav Fnrrm] flri > n 

Film 'rinseability was evaluated by placing a clean, dry, 
8" x 8- glass plate in a fume hood. The sample hairspray 
was then applied for 10 seconds evenly coating the glass 
plate throughout. After drying at least 1 hcur at roan 
temperature, a visurl observation of clarity, color precipi- 
tate or separation, and brittle-cracks in the film were 
noted. A few drops of warm tap water (about 100°F) were 
lightly applied onto the plate. Through lighc finger action 
the film was caused to lightly dissolve. Texcure was noted. 
A ranking for the samples was then performed according to 
ease of rinsability (very poor. poor, medium, good, very 
good) in comparison to available controls. 

Due to its poor film forming properties, the latex resin of 
Example 1 was not evaluated for hair spray application. 
Examples 2 and 3 were formulated in a water-based hair spray 
formula with the composition shown in Table I A. Amphcmer 
L771 was used as the control lExarnple 6}. All these three 
water-based formulas contain 5.5% polymer solid. Properties 
and performance of these hairstray formulas were evaluated 
and are summarized in Table II B. The data clearly shews ■' 
that the latex resin of this invention has much better hair 
fixative properties than the water-soluble polymer alone. 
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TARF.R :r A 





Example 4 


Example 5 Example 6 


D.I. Water 


49.02% 


73.07% 


49.02% 


Latex Resin 


50.25% 
Ex. 2 
(11%) 


26.2% 
Ex. 3 
(21.1%) 


50.25% 
Amphcmer LV71 
(11%) 


D.C. 190» 

Surfactant 


0.10% 


0.10% 


0.10% 


Methyl ParcJben 


0.20% 


0.20% 


0.20% 


Glydant 


0.05% 


0.05% 


0.05% 


Triton X-100 


0.20% 


0.20% 


0.20% 


Cetearyl 
Octanoate 


0.03% 


0.03% 


0.03% 


Fragrance 


0.15% 


0.15% 


0.15% 


TOTAL 


100% 


100% 


100% 
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pp r f ormance 


Example 4 


Example 5 


Example 6 


Curl Strength 


8.4 ± 1.1 


6.0 ± 0.8 


4.7 ± 1.0 


(g-cm) 








Curl Retention 
15 minutes 
30 minutes 
1 hour 


83.7% 
75.5% 
71.6% 


86.9% 
78.3% 
74.5% 


79.9% 
70.8% 
61.7% 


2 hours 
4 hours 
Overnight 


67.1% 
65.2% 
60.4% 


71.2% 
68.7% 
64.3% 


53.6% 
49.7% 
47.3% 


Rinseability 


Very Good 


Very Good 


I very Good 



pr0 p a r a rinn *rf W** W^ins P^fti C3 
^ rhY ln.prha ^1f"-'» /B,irv1arrvlflr '' L5CSX 

The compositions for these Examples are shown in 
Table III. These compositions include the same mono- 
mers (methylmethacrylate/butylacrylate) but have dif- 
ferent ratios of Amphomer LV71 (water-soluble polymer) 
to monomer (hydrophobic emulsion polymer). Preparation 
is similar to that used for Example 3. » reactor was 
charged with 290 grams of deionized water, all the 
Amphomer LV71 and AMP. The solution was heated and 
maintained at 80°C to dissolve the Amphomer LV71 under 
a slow stream of nitrogen gas. After dissolving all ' 
the Amphomer LV71. five grams of sonomer mixture and 10 
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grams of 1.2% potassium persulfate solution were added 
to the reactor to start the polymerization reaction. 
Five minutes after adding the persulfate solution, the 
remaining monomer mixture was fed to the reactor over a 
span of 15 minutes. The reaction was held at 80«C for 
another 60 minutes. Upon cooling to room temperature, 
the emulsion was filtered through a 25 micrometer fil- 
ter for further evaluation. Particle size. pH. emul- 
sion viscosity and film formation properties were 
determined and are reported in Table III. 
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IftflhE III 



Amphomer LV71 

AMP (aminomethyl- 
propanol 

Latex Monomer 
Mixture 

Methylmethacrylate 



EXAMPLE 
7 

26. 7 g 
3.2 g 



21.3 g 
32 g 



EXAMPLE 
8 

40.0 g 
4.8 g 



16 g 
24 g 



EXAMPLE 
9 



10.7 g 
16 g 
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H^irgnrav For™" 1 at : j nv* ronraininc Latex Resin 



Latex resins of Examples 7 to 9 were formulated in 
water-based aerosol and pump hairspray compositions. 
Physical properties and performance of these formula- 
tions were evaluated by ir.-vitro tests. Two 
alcohol-based hairspray formulas. Examples 13A and 13! 
were used as controls for performance sieasurements . 
Compositions of the two alcohol-based products are 
given in Table VI The composition, properties and 
performance of aerosol and pump formulations are sum- 
marized in Tables IV and V. respectively. 
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TABLE IV 

Water-Based Aerosol Hairsprav 

Fonm;IfltiQn 





Example 10 


Example 11 


Example 12 


D.I. Water 


44.6% 


44.5% 


44.6% 


Latex Resin 


25.0% 
Example 7 


25.1% 
Example 8 


25.0% 
Example 9 


D.C. 190 
Surfactant 


0.07% 


0.07% 


0.07% 


Triton X-1C0 


0.21% 


0.21% 


0.21% 


Cetearyl 
Octanoate 


0.02% 


0.02% 


0.02% 


Fragrance 


0.10% 


0.10% 


0.10% 


Dirrethylether 


30.0% 


30.0% 


30.0% 


TOTAL 


100% 


100% 


100% 
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Physical Pronfirfi>g 





Example 10 


Example 11 


5 

Example 12 




6.70 


6.75 


6.70 


Viscosity 
(cps) 


4.5 


5.0 


4.5 



PerEgrmance 





Example 
10 


Example 
11 


Example 
12 


Hair Holding 


Very Good 


Very Good 


Very Good 


Rinseability 


Very Good 


Very Good 


Very Good 


Gloss 


Very Good 


Very Good 


Po' r 



*See Table VII for composition. 
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TABLE V 

Water-Based Pnmn H*ir WW 
Formulaf inn 



1 Example 

I ic 


Example 
11 


Example 
12 


D.I. Water 


73.07% 


72.97% 


73.2% 


Latex Resin 


26.2% 
Example 7 


26.3% 
Example 8 


26.1% 
Example 
9 


D.C. 190^ 
Surfactant 


0.10% 


0.10% 


0.10% 


Methyl paraben 


0.20% 


0.20% 


0.20% 


Glydant 


0.05% 


0.05% 


0.05% 


Triton X-100 


0.20% 


0.20% 


0.20% 


Cetearyl 
Octanoate 


0.03% 


0.03% 


0.03% 


Fragrance 


0.15% 


0.15% 


0.15% 


TOTAL 


100% 


100% 


100% 
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Physical Properties 





Example 10 


Example 11 


Example 12- 


PH 


6.75 


6.6 


6.6 


Viscosity 
(cps) 


4.2 


4.0 


.» A 
t • J 



performances 





Example 
10 


Example 
11 


Example- 12 


Hair holding 


Excellent 


Very Good 


Good 


Rinseability 


Poor 


Very Good 


Very Good 


Gloss 


Good 


Very Good 


Good 



•See Table VII for composition. 
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EXAMPLE 13A 



INGREDIENT 


% BY WEIGHT 


Ethyl Alcohol (SDA 
40) 


74.99 


Aminomethylpropanol 


0.39 


NSC Resin 28-2930 


4.50 


Fragrance 


0.12 


Tropellant 50 (Hydro- 
carbon) 


20.00 


13B 


INGREDIENT 


% BY WEIGHT 


Ethyl Alcohol (SDA 
40) 


77.096 


D.I. Water 


16.251 


Amphomer 28-4910 


5.600 


Ami nome t hy 1 p r opano 1 


1.023 


Fragrance. 


O.030 



0 
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Four latex resin compositions with components shown in Table 
VII were prepared by the same procedure as that used in 
Exacples 7-9. All the latex resin compositions have the same 
ratio of Amphcmer LV71 to mononar aixture but different monomer 
compositions. These latex resin compositions, except for 
Exarale 15 (which had poor fila forming properties*, were 
formulated in a water-based aerosol and pump hairspray with th« 
same formation as shown in Table IV and V. respectively. 
These compositions were evaluated for hairspray performance. 
Results are summarized in Table VII. The latex resin of Exam- 
ple 3 was used for comparison. 
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The compositions of these Examples are shown in Table VIII. - , 
These resins were prepared by adding 280 grants (180 grams 
for Examples 18 and 24) of denized ater. 0.6 grams sodium 
lauryl sulfate (1.0 grams for Examples 18 aid 24) and 1.0 
grams surfactant combination and 1.2 grams »P (Examples 19- 
21; 2.4 grams AMP in Example 23) to a 4-necx round bottom 
glass reactor. The reactor was purged with nitrogen gas. 
heated and maintained at 80 C to dissolve ell the surfactant 
and water-soluble poller. Ten grams of the acrylate mono- 
mers were added to the reactor followed by 20 grams cf 1% 
potassium persulfate solution to star-, the polymerization. 
Five minutes later, the raining monomer fixture was fed to 
the reactor over a 40-minute period. Thereupon, the reac- 
tants were heated at 80 C for another 50 minutes. Tne 
resultant emulsion was cooled to roo= temperature and the pH 
adjusted to 6.0 to 7.0 by neutralization with aminomethyl- 
propanol. Part of the emulsion was physically blended with 
Amphomer LV71 solution (16 weight%) according to the amounts 
shov.r in Table VIII (second section) to acr-ieve the final 
latex resin composition. 

The final latex resin compositions were then incorporated 
into a hair setting composition that included an aerosol 
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propeilant. These formulas are outlined in Tables IX and X. 
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OJ 

c 
c 



03 



ALCOHOL 
BASE 


Control 








<N 


6.57 


m 


CD 








EXAMPLE; 


CM 
CN 


6.52 


o 










^posmor 


f-l 
CM 


6.51 


O 


ESIN COI 


O 
<N 


6.53 


o 










LATEX 


o\ 


6.72 


m 




00 
t— « 


6.46 


O 




| COMPONENTS 




Viscosity 
(cps) 



OJ 

c 
c 

03 

E 
0 

OJ 

a 



Very 
Good 


Clear/ 
Hard 


Very 
Good 


Very 
Good 


Very Good 


Clear/ 
Hard 


Very 
Good 


Good 


Very Good 


Clear/ 
Hard 


Very 
Good 


Very 
Good 


Good 


Clear/ 
Hard 


Very 
Good 


Good 


Fair 


Clear/ 
Hard 


Very 
Good 


S/Dull 


Good 


Milky/ 
Soft 


Good/ 
Fair 


S/Dull 


Good 


Clear/ 
Hard 


Very 
Good 


Good 


Hair Hold 
Capability 


Film 

Character- 
istics 


Rinseability 


Gloss 



o 
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ExarS l ftS ?4-ll - ThP effect Of nolvmgHsinrT in fhP nro ?n ro- 

Qf r?sin 

A series of resin compositions were prepared in the form of 
(Da water insoluble latex; (2) a latex/water-soluble 
polymer (physical blend); and/or (3) a latex prepared in the 
presence of the water-soiuble polymer ('emulsion'). 

The water insoluble latexes prepared included polystyrene, 
polynethyl methacrylate (referred to as PMMA) and 
poly (methyl methacrylate/butyl acrylate) . in each instance, 
62. Sg monomer (e.g. styrene) was polymerized in a solution 
of 250g water containing 12. 5g lgepal CO660® (surfactant), 
0.5g sodium lauryl sulphate a:.l 0.6g potassium persulphate. 

The latex/water-soluble polymer (physical blend) was typi- 
cally formed by adding 45 g of the latex (22.3% resin) to 
160 g of Amphomer LV-7K5) solution and mixed fo_ thirty (30) 
minutes . 

Resins according to the present invention were prepared by 
polymerizing monomer in the presence of Amphomer LV-71® to 
form an 'emulsion- resin. For instance, 24g styrene was 
polymerised in 225g water in the presence of 36g Amphomer 
LV-713, 4.32g amino methyl propanol (AM?) and 0.15g potas- 
sium persulphate. The ratio of methyl nethacrylate to butyl 
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acylate was 60:40 in the poly (methyl zaethacrylate/butyl 
acrylate) latex blend and emulsion resin compositions. _ 
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TABLg T| 

PUMP HATRSPW.y Pnpffliy.flTT^jc- 



5 



10 



COMPONENT j W£I3HT % 


Total Resin Composition 
(% active) 


5.00 


Methyl Parafcen 


0.10 


Triton X-100® 


0.20 


Fragrance 


0.20 


DC 1903 Surfactant 


0.15 


Glydant 


0.05 


Cetearyl Octanoate 


0.03 


Water 


QS 



15 



20 



25 
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Each of Che resin compositions was formulated into a pump 
hairspray formulation as outlined in Table XI. The perform- 
ance and identity of the resin compositions is outlined 
under Table XII. 

5 

Based on the performance results outlined under Table XII. 
the following conclusions can be made: 

A water-soluble polymer such as Amuhomer LV-71® by itself 
10 has very good film properties, very good hair hold capacity 

and exhibits clear gloss/shine. However, this water-soluble 
polymer, when used as the sole resin, exhibits* poor spray 
properties. See Example 24. 

15 The water- insoluble latex, when used as the sole resin, 

exhibited poor film properties, provided only a soft 
hairhold capacity and was unacceptably cloudy. See Examples 
25. 28 and 31. 



A physical blending of the water-soluble polymer and latex 
provided poor film properties as illustrated by the combina- 
tion of Amphomer®/polystyrene and of Amphomer8/PMMA. The 
hairhold capacity was also unacceptably soft for each of 
these resin compositions. See Examples 26 and 29 respect - 
25 ively. 
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By contrast, the resin compositions wherein styrene and 
methylmethacrylate were each formed into latexes in the 
presence of Amphomer®. provided a resultant substance that 
had good film properties, good hairhold capacity and a 
cleargloss/ shine. These results were unexpected. See 
Examples 27 and 30. 

Poly (methylmethacrylate/butylacry late) when combined with 
Amphomer® either in a physical blend or as the -emulsion-, 
provided hairsprays that exhibited good film properties, 
good hairhold capacity and a clear gloss/shine. See 
Examples 32 and 33. This contrasts with Exainple 31 bases 
solely on poly (nethacrylate/butylacrylate) as the resin, 
which exhibited poor, film properties, inadequate hairhold 
capacity and a cloudy gloss/shine. 

The foregoing description and Examples illustrate selected 
embodiments of the present invention. In light thereof, 
various modifications will be suggested to one skilled in 
the art. all of which are within the spirit and purview of 
this invention. 
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THE EMBODIMENTS OF TH.2 INVENTION IN WHICH AH EXCLUSIVE 
PROPERTY O R PRIVILEGE IS CLAIMED ARE DEFINED AS PnT.T/Tgfi« 

1. An aqueous hairspray composition comprising: 

(i) a water-soluble polymer having a solution viscosity 
at 10% in water of less than about 20,000 cps at 25°C, the 
polymer being present in an amount from about 1 to about 30% 
by weight. 

( ii ) a latex of water-insoluble polymeric particles dis- 
persed in water, the average particle size being no higher 
than about 3 microns, the particles being present in an 
amount 1 to about 30% by weight and wherein the water insol- 
uble polymeric particles are formed from respective moncaers 
in the presence of the water soluble polymer. 

2. A composition acccrding to claim 1 wherein the 
viscosity of the water-soluble polymer is less than about 
15.000 cps. 

3. A composition according to claim 1 wherein the 
average particle size is no higher 1 micron. 

4. A composition according to claim 1 wherein the 
water-soluble polymer is amphoteric. 
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5. A composition according to claim 1 wherein the ratio 
of water-soluble polymer to latex particles ranges from 
about 10:1 to about 1:10 by weight. 

6. A composition according to claim 1 wherein the ratio 
of water-soluble polymer to latex particles ranges from 
about 2:1 to about 1:2. 

7. A composition according to claim 1 wherein the latex 
is fomed of monomers selected from the group consisting of 
styrene, a-methylstyrene, divinylbenzene, acrylic acid and 
C;-C ;o esters, methacrylic acid and Cy-C^ esters, vinyl 
acetate, crotonic acid and C^C-,, esters, vinyl neodecanoate, 
acrylajiide, methacrylamide, maleic acid and esters, and 
combir.icions thereof. 

8. A composition according to claim 1 wherein the latex 
is selected from the group consisting of styrene/butyl 

aery late, methyl methacrylate/butyl acrylate, vinyl 
acetate/butyl acrylate, methyl methacrylate, vinyl 
acetate/methyl methaciylate and combinations thereof. 

9. A method for setting hair comprising contacting the 
hair with an aqueous hairspray coaiposition comprising: 

(i) a water-soluble polyner having a solution 
viscosity at 10% in water of less than about 20,000 cps at 
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25°C, the polymer being present in an amount from about 1 to 
about 30% by weight. 

(ii) a latex of water- insoluble polymeric particles 
dispersed in water, the average particle size being no 
higher than about 3 microns, the particles being present in 
an amount from about 1 to about 30% by weight and wherein 
the v:ater insoluble polymeric particles are formed from 
r*soective monomers in the presence of the water soluble 
polymer. 
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10. An aqueous hairspray composition as claimed in claim 1 
and substantially as described herein. 



